Cellulose Acetate Forward Osmosis Membranes-Effect of Membrane Chemistry on FO Performance  by Kochanov, R.Z. et al.
 Procedia Engineering  44 ( 2012 )  258 – 260 
1877-7058 © 2012 Published by Elsevier Ltd.
doi: 10.1016/j.proeng.2012.08.379 
(XURPHPEUDQH&RQIHUHQFH
>2%@
&HOOXORVHDFHWDWHIRUZDUGRVPRVLVPHPEUDQHVHIIHFWRIPHPEUDQHFKHPLVWU\RQ)2
SHUIRUPDQFH
5=.RFKDQRY06DLUDP$*/LYLQJVWRQ
,PSHULDO&ROOHJH/RQGRQ8.
)RUZDUG RVPRVLV 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FRQYHQWLRQDOVHSDUDWLRQSURFHVVHV7KHKHDUWRI WKHSURFHVV LVDVHPLSHUPHDEOHPHPEUDQH
ZKLFK LQ WKH SUHVHQFHRI D WUDQVPHPEUDQH FRQFHQWUDWLRQ JUDGLHQW JHQHUDWHG E\ VROXWLRQV RI
GLIIHUHQW VDOLQLW\ LV FDSDEOH RI UHWDLQLQJ VROXWHV ZKLOH DOORZLQJ SHUPHDWLRQ RI ZDWHU RU RWKHU
VROYHQW
6XFFHVVIXO ODE DQG SLORWVFDOH DSSOLFDWLRQV RI WKH SURFHVV KDYH DOUHDG\ EHHQ UHSRUWHG ±
WUHDWPHQWRILQGXVWULDOZDVWHZDWHUDQGODQGILOOOHDFKDWHFRQFHQWUDWLRQFRQFHQWUDWLRQRIGLJHVWHG
VOXGJH OLTXLGV VRXUFHZDWHU SXULILFDWLRQ DQG VHDZDWHU GHVDOLQDWLRQ >@ $ORQJZLWK WKLV UHFHQW
UHSRUWKDYHVKRZQWKDWD)2PHPEUDQHZLOOQRWVXIIHUIURPIRXOLQJDVPXFKDVRWKHUPHPEUDQH
SURFHVVHVDQG52WKXVPDNLQJWKHH[SHQVLYHPHPEUDQHFOHDQLQJXQQHFHVVDU\LQVRPHFDVHV
>@
+RZHYHUVWLOODPDMRUSUREOHPLQDOPRVWHYHU\)2DSSOLFDWLRQLVWKHH[LVWHQFHRIXQLTXHPDVV
WUDQVIHU UHVLVWDQFHV JHQHUDOO\ UHIHUUHG WR DV LQWHUQDO FRQFHQWUDWLRQ SRODUL]DWLRQ ,&3 ZKLFK
VHYHUHO\KLQGHUVWKHPHPEUDQHIOX['HSHQGLQJRQWKHPHPEUDQHRULHQWDWLRQDQGVWUXFWXUHWKH
XVHGVROXWLRQVDQGWKHPDJQLWXGHRIWKHIOX[,&3PLJKWRFFXUGXHWRVDOWEXLOGXSLQWKHSRURXV
SDUW RI D JLYHQ PHPEUDQH RU DOWHUQDWLYHO\ GXH WR D GLOXWLRQ RI WKH KLJK RVPRWLF SUHVVXUH
VROXWLRQ GUDZ VROXWLRQ LQ WKH SRUHV RI WKH PHPEUDQH VXSSRUW ZKHQ WKH DFWLYH OD\HU RI DQ
DV\PPHWULFPHPEUDQH LVFRQWDFWLQJ WKH IHHGVROXWLRQ 7KHUHVXOW LQERWKFDVHV LVGHFUHDVHG
HIIHFWLYHGULYLQJIRUFHZKLFKLQHYLWDEO\OHDGVWRIOX[HVPXFKORZHUWKDQH[SHFWHG>@
+RZHYHU ZKHQ )2 LV XVHG IRU WUHDWPHQW DQG FRQFHQWUDWLRQ RI GLOXWH ZDWHU IHHGV WKHVH ,&3
HIIHFWVDUHVLJQLILFDQWO\ORZHUZKLFKPHDQVWKDWWKH)2IOX[HVDUHUHDVRQDEOH$QH[DPSOHIRU
VXFKV\VWHPLVLQGXVWULDODQGVRPHWLPHVGRPHVWLFZDVWHZDWHUXVXDOO\ULFKLQRUJDQLFWR[LQV
DQGWR[LFPHWDOV7KLVIDFWFRPELQHGZLWKWKHJRDORI³]HURGLVFKDUJH´LQGXVWU\PHDQVWKDWWKH
EHVW WUHDWPHQWRIVXFKVWUHDPV LV LQFLQHUDWLRQ%HIRUH LQFLQHUDWLRQKRZHYHU WKHZDWHUVWUHDPV
QHHGWREHFRQFHQWUDWHGZKLFKPLQLPL]HVWKHUHODWHGKD]DUGVVWRUDJHYROXPHVDQGRIFRXUVH
FRVWV
,Q RXU ZRUNZH KDYH XVHG&HOOXORVH DFHWDWH &$PHPEUDQHV IRU GHVDOLQDWLRQ RIPRGHO VHD
ZDWHU IHHG VROXWLRQV 7KH PHPEUDQHV ZHUH SUHSDUHG RQ D Q\ORQ VXSSRUW PDWHULDO E\ SKDVH
LQYHUVLRQDVDOUHDG\UHSRUWHG>@'XHWRWKHQDWXUHRIWKHEDFNLQJPDWHULDOLWZDVQHFHVVDU\WKH
ODWWHUWREHSDVWHGZLWKDTXHRXVVROXWLRQRI3RO\Y\QLOS\UUROLGRQHRQWRDFOHDQJODVVSODWH
7KHQDGRSHVROXWLRQZDVDSSOLHGDVDWKLQILOPRQDQDXWRPDWLFILOPDSSOLFDWRU7KHWKLFNQHVVHV
RI WKHVRSUHSDUHGPHPEUDQHVZHUH LQ WKH UDQJH·P$OOPHPEUDQHVZHUHNHSW LQ
ZDWHUSULRUWRWHVWLQJ
)2H[SHULPHQWVZHUHFDUULHGRXWZLWKIODWVKHHWPHPEUDQHVLQDFRQWDFWRUFHOODOORZLQJWHVWLQJ
RIPHPEUDQHZLWKDUHDRIFP7KHIHHGDQGGUDZUHVHUYRLUVZHUHSODFHGRQEDODQFHVDQG
FLUFXODWHGLQDFORVHGORRSE\JHDUSXPSV7KHZHLJKWFKDQJHIRUHDFKVROXWLRQZLWKWLPHZDV
WKHQ XVHG WR FDOFXODWH IOX[ DV  ZKHUH W GHQRWHV WKH WLPH DQG  LV WKH
FRUUHVSRQGLQJZHLJKWFKDQJH$LVWKHPHPEUDQHDUHD7KHUHMHFWLRQYDOXHVLQ)2H[SHULPHQWV
ZHUHFDOFXODWHGE\WKHIRUPXOD 
$TXHRXVPDJQHVLXPVXOSKDWHZLWKDFRQFHQWUDWLRQRIJ/ZDVXVHGDVGUDZDJHQWZKLOH
WKHIHHGVROXWLRQZDVHLWKHUJ/RUGHLRQL]HGZDWHU$GGLWLRQDOH[SHULPHQWVIRUHYDOXDWLRQ
RIWKHVHSDUDWLRQSURSHUWLHVRIWKHVHPHPEUDQHVZHUHSHUIRUPHGE\GHDGHQG52H[SHULPHQWV
Available online at www.sciencedirect.com
Open access under CC BY-NC-ND license.
259 R.Z. Kochanov et al. /  Procedia Engineering  44 ( 2012 )  258 – 260 
7KH PDLQ IRFXV RI RXU ZRUN ZDV WR H[DPLQH WKH UROH WKH PHPEUDQH VWUXFWXUH KDV RQ )2
SHUIRUPDQFH DW HOHYDWHG IHHG VDOLQLW\ :H KDYH VR IDU H[DPLQHG WKH HIIHFWV RI WKHUPDO
PHPEUDQHDQQHDOLQJ ILJXUH WKH LQIOXHQFHRIGLIIHUHQWVROYHQWFRVROYHQWPL[WXUHVSRO\PHU
FRQFHQWUDWLRQDQGYDULRXVSRUHIRUPLQJDJHQWVILJXUH7KHGDWDFROOHFWHGLQRXUH[SHULPHQWV
VKRZHG WKDW WKH SHUIRUPDQFH RI WKHVH PHPEUDQHV LV UHDVRQDEOH LQ WHUPV RI ERWK IOX[ DQG
UHMHFWLRQRIVRGLXPFKORULGH,QWKHVDPHWLPHWKHUHYHUVHGUDZIOX[IRUPRVWRIRXUPHPEUDQHV
ZDVUHODWLYHO\ ORZDQGZLWKVRPHH[FHSWLRQVFRQVWDQW LQDOOH[SHULPHQWV$VYLVLEOH IURPWKH
ILJXUHV EHORZ PHPEUDQH DQQHDOLQJ DQG WKH XVH RI LQRUJDQLF SRUHIRUPHUV VXFK DV =LQF
FKORULGHPLJKW UHVXOW LQ LPSURYHG IOX[RU UHMHFWLRQ+RZHYHU WKHUH LVDFOHDUO\ YLVLEOH WUDGHRII
EHWZHHQPHPEUDQHSURGXFWLYLW\ DQG VHOHFWLYLW\ IOX[ DQG UHMHFWLRQ ZKLFKZHZHUH XQDEOH WR
RYHUFRPHE\VLPSO\DOWHULQJWKHVWUXFWXUHRIRXUPHPEUDQHV
$QQHDOLQJWHPSHUDWXUH&
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